The aim of this work is to discuss the Brazilian National Solid Waste Policy potential to enhance Brazilian universities waste management by analyzing the University of São Paulo, Campus of São context in accordance with the national policy requirements. Universities in Brazil lack a legal instrument to strengthen its waste management, which brings this paper innovation by applying the Brazilian waste policy as a standardization instrument to adapt waste management at Brazilian higher education institutions. The research used a descriptive and qualitative approach, data were collected from literature review, university documents and semi structured interviews, a case study approach is used to analyze the campus solid waste management activities, procedures and operations inherent the. The main findings conclude that University of São Paulo waste policy is being deployed, based on Brazilian Solid Waste National Policy requirements, confirming it translation into a potential framework tool to support decision making for adequacy of environmentally sound management of Brazilian. Further studies are required ex-post the policy enactment to assess the impacts of the waste policy at the university impacts.
Introduction
Discussions regard sustainability is a key criterion for policies elaboration and execution, inserting goals for equity and social justice promotion, efficiency in the use of natural resources and economic prosperity, giving priority to society's present well-being, without compromising future generations (Belkhir, 2015; Broman & Robert, 2017) . Furthermore, private companies, public institutions and organized society have tackled to insert sustainability on daily activities and decision making over last decades in response to negative pressure on the environment where anthropic actions occur, such as exponential solid waste generation growth and inadequate disposal (Mallak et al., 2014; Mesjasz-Lech, 2014; Stark, & Lindow, 2017) .
University campuses can be faced as small cities (Alshuwaikhat & Abubakar, 2008) , due to their size, number of people, diversity of activities and consumption of natural resources. Nevertheless, universities, responsible for producing human resources, assume the role of facilitators of sustainability actions within society, through their teaching pillars, research, and outreach, where students, teachers, and staff are considered as urban agents with potential towards sustainability leadership (Mauser et al., 2013; Tom et al., 2012; Yuan & Zuo, 2013) .
In this perspective, in 2005, solid household waste generation in South America was 1.1 kg. inhab -1 .day -1 (Hoornweg, Bhada-Tata, & Perinaz, 2012, p. 9) . Of 1.04 Kg.inhab -1 .day -1 , in the Southeast region, this value was 0.88 kg.inhab -1
.day -1 (Abrelpe, 2013, p. 28) , and the University of São Paulo, Campus of São Carlos (USP-SC) generates 1.46 kg.person -1 .day -1 of waste (Schalch, 2014) . Following this tendency, universities waste generation is large and diversified, resulting from its end activities (Armijo de Vega, Ojeda Benítez, & Ramírez Barreto, 2008; Baldwin & Dripps, 2012; Smyth, Fredeen, & Booth, 2010) . Brazilian universities have daily complex operations that generate potentially polluting environmental impacts, and have been neglected in terms of a legislation tool that brings specific requirement regarding social and environmental responsibility (Adeniran et al., 2017) .
In its management framework, universities have city halls, councils, committees, and various stakeholders included in their decision making. Thus, within its waste management, practices aimed at reduction, reuse, and recycling, as well as community re-education are of extreme importance, and within universities, actions that promote recycling practices are the most commonly applied (Armijo de Vega, Ojeda-Benítez, & Ramírez-Barreto, 2003; Zain et al., 2012) . Thus, it is necessary to reinforce the relationship between university and municipality, discussing innovative methodologies and planning strategies that contemplate equal civil benefit, with healthy environmental conditions, to the whole spectrum of society (Duarte, Gaudreau, Gibson, & Malheiros, 2013) .
University of São Paulo Waste Management
Solid waste management within university campuses, discussing and applying awareness-raising actions that deal with reduction, reuse and recycling have a direct influence of a university community consumption patterns and waste generation (Callewart & Marans, 2013 It is observed that the text proposed by the USP-SWP waste management plans requirements is very similar to the PNRS. This is due to the committee that drew up this draft to have studied under the PNRS, which has a significant support, for the development of the policy for the university.
However, it is necessary to observe that the realities of university campuses are quite peculiar and may vary among the Higher Education Institution class, for example, many have laboratories with equipment that carry toxic and radioactive elements that demand special management, others, have researches with animals, generating residues such as carcasses, anatomical pieces, viscera, and corpses of animals suspected of infection. This emphasizes the need to translate this federal policy into a decision-making tool to specific cases of university campuses, although, the peculiarities of the plan and programs must be carefully studied and mentioned in policies text, of each campus, minimizing the possibility of gaps in their executions.
Many universities, as well as municipalities already have a waste management system, however, the elaboration and execution of a Waste Policy rise as a tool (Amasuomo & Baird, 2016) to guide and support universities to institutionalize more environmentally friendly waste management. As shown by Zurbrügg, (2012) institutions that institutionalize environmental practices had this dimension strengthened. 
Case Study

Discussion
The case study's qualitative-descriptive analysis is presented below for each PNRS requirement.
"Diagnosis of solid waste situation", Arct. 19, Paragraph I: USP-SC has a generation, disposal and final disposal of waste inventory. However, this diagnosis is not periodic. The PNRS requires the preparation of Municipal Plans for the Integrated Management of Solid Waste (PMGIRS), which contains the steps of diagnosis, and adequacy, and where odds can be noticed, decision-makers must apply corrective actions. Regarding the diagnostic stage in USP-SC, it was already performed by Schalch et al. (2014) , which was a punctual and proactive action of a teacher/researcher, with no obligation. "Identification of solid waste generators and subjects to management plans and actions of Reverse Logistics", Arct. 19, Paragraph IV: Carried out by the São Carlos Waste Inventory. Today USP has a battery collection program, where special bins are spread across several locations at the campus, once these containers are full, an agent collects and takes them to supermarkets, for reverse logistics process purpose. There is no institutional policy for reverse logistics of lamps.
"Operational Procedures and Minimum Specifications for Environmentally Appropriate Waste Disposal (Chemical and Biological Waste)", Arct. 19, Paragraph V: The chemical and biological waste treatment at USP-SC is responsibility of the Chemical Waste Laboratory (LRQ), there are actions to recover solvents, as well as adequate waste storage for disposal through incineration, the companies that perform this process return to the laboratory a legal document proving the proper disposal of the waste. Some laboratories do not trust the solvents recovered by the Laboratory of Chemical Waste, these laboratories prefer to buy new ones, which is a fragility of the public financing system. The LRQ gives recovery preference to large laboratories, forcing small laboratories to have their own recovery system. "Indicators of operational and environmental performance of public services of urban cleaning and solid waste management", Arct. 19, Paragraph VI: The cleaning of the three areas of USP-SC campus is performed by third party companies and do not have performance Indicators.
"Rules for transportation and other stages of solid waste management", Arct. 19, Paragraph VII: Transportation of part of the waste is carried out by the city of São Carlos, all the collected volume is sent to the sanitary landfill of the city; Hazardous waste is transported by specialized companies and recyclables are destined to cooperatives. Batteries and lamps are collected by specific companies. However, the final destination of these wastes is not transparent. The PNRS sets criteria for anual assessment of the costs generated by waste disposal. This is a public service, althougth, e.g. is the campus of São Paulo, that due to its size must pay for this service to the municipality. Art. 19, Paragraph XIV
The USP-SC is in its final processes for the university's Waste Policy implementation, this policy brings the election of committees to plan the mission and pursuit for unit, department, and museum to tackle a sound waste management, with goal that best suits each reality.
Arct. 19, Paragraph XV Art. 19, Paragraph XVI Art. 19, Paragraph XVII The PNRS requires the periodic policy review, with elaboration of new goals and assessing its waste management weakenessess and strengths. Arct. 19, Paragraph XVIII The USP waste policy predicts to implement strong programs that tackle environemmental risks control by acquiring new technologies. The USP Environmental Management Superintence handles these issues. Art. 19, Paragraph IXX The PNRS requires plans and programs to be assessd and reviwed, with possibility to adequation. The PNRS sets the periodicity for its review, but this periodicity is flexible according to the institution size, for example.
Final Considerations and Future Perspectives
Many of the requirements proposed by the PNRS are the municipality's responsibility, this highlights the discussion that the university cannot be taken as an island, and its actions must transpose the limits of the academy and influence the society and the other way around. It also has a pivotal role in the discussion of sustainability, bearing the responsibility of increasing individuals' cultural awareness and knowledge, as well as proposing technological innovations and tools to direct society towards sustainable development. They have a responsibility to act in education and research, proposing technological innovation to improve and direct effective solutions for waste management, policy development, and dissemination of information and integration of the external community to create a sustainable future (de Souza et al., 2016) .
USP-São Carlos does not have a waste management plan, however, as shown in Table 2 , its management already occurs in a systematic way. This shows that the adequacy requirements proposed by the PNRS come to add an effective management. The publication of the PGRS-USP under the hierarchical umbrella of the PNRS comes to give institutional strength, providing political and legislative support for activities that already occur.
In addition, the university must be a management model for municipalities (Tu et al., 2015) , by adapting to the PNRS requirements, through a dynamic and participative process, with continuous improvement and learning.
An institution can have an effective solid waste management, however, without an institutional legal framework, this management becomes fragile and its efficiency and effectiveness is vulnerable to the change of decision makers, thus, the of an Environmental Policy elaboration and a Policy with Focus on waste management, with well-defined plans and goals are a strong support tool. This work's purpose was to analyze the University of São Paulo-São Carlos campus solid waste management according to the Brazilian National Solid Waste Policy requirements, to certify the capability of this policy to turn in to a support tool to enhance a university's waste management, since Brazilian universities do not have any legal specific framework to conduct this adequacy. This paper concludes that the Brazilian Solid Waste National Policy translates into a strong framework tool to support decision making for adequacy of environmentally sound management of Brazilian university campuses.
In this context, it is important to emphasize the similarity between university campuses and small cities in terms of waste generation diversity and the impacts on natural resources resulting from its variate activities of teaching, research, extension, laboratories, administrative processes, food, housing, transport and maintenance. However, regard to the application of the PNRS's requirements, it must be noted that municipalities are obligated to do it, although, universities that have the same potential pollutant profile, do not have this obligation. This means a lack of legal support for a university to direct its waste management activities into a more environmentally sound path.
Innovative strategies and technologies must be deployed and applied within universities to tackle a sound and optimized waste management and daily operational activities. Assessments regard the opportunities can be divided in universities' main operational dimensions, as it follows: used in campus irrigation, greywater generated can be used within buildings and distributed to campus surroundings for cleaning purposes.
2) Recycling physical interventions: Studies regard bins amount and allocation, collectors' best routes and community cultural aspescts must be conducted to guarantee an effective recycling program. The campus must be a place for the surrounding community waste collection, as specific bins for glass, plastic, paper, aluminum, batteries, wastes of hardware and domestic appliance. In this context, the campus will serve as a hub and mediator for recyclables adequate disposal by the community and further collection by third party companies.
3) Energy consumption reduction: Initiatives and innovation regard electricity generation must take place within the university facilities, these initiatives must also be presentated to the community as tools to decrease natural resources consumption and awareness initiatives will allow them to integrate the program, reinforcing their importante role in energy consumption decrease.
4) Organic waste composting: A large amount of organic waste is generated daily, with high potential for composting, the USP São Carlos campus has a program where all the composted waste turned in fertilizer are used in the municipal garden that produces vegetables for surrounding schools. Authors suggest the institutionalization through a policy implementation so this program is not discontinuated due to decision makers change.
5) Community awareness: The USP Recicla recycling program has a history of successful awareness interventions within the university that translates in amount of waste recycled increase. In this sense, financial and human resources must be directed to improve the USP Recicla recycling program to strengthen and to support its awareness and environmental education interventions.
USP's waste policy is being deployed, based on PNRS' requirements, this confirms the PNRS' potential as a framework for universities waste management policies elaboration, although, a key factor for success of its enactment and functionality is the diverse university stakeholders' engagement on its elaboration. The policy has a strong potential, tackling to foster the insertion of sustainability, institutionally transversal, and functional structure, integrating processes and objectives that introduce culture and values related to sustainability for its community, and capable of reflecting paradigm shifts, from the rectory and university's city hall to classrooms and throughout university walls.
Finally, USP-São Carlos, even though it does not have an institutionalized management plan, the system is functioning, however, with some adjustments that must be corrected, being foreseen to be adapted after USP-SWP enactment, further studies are required ex-post its enactment to assess the waste policy impacts at the university.
